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It is believed that these instances of damage to timber by phytopha-
gous but non-wood-boring Lepidopterous larvae are unusual and of
-especialinterest; however, such damage is of only occasional occurrence
and more or less accidental. Nevertheless, the damage to the railway
car in California and the building in Virginia is of no little economic
importance. Of particular interest is the instance of damage to cree·
soted wood.

NOTES ON THE CARPENTER WORM (Prionoxystus robinia~
Peck) AND A NEW METHOD OF CONTROL

By H. E. BURKE, Specialist in Forest Entomology, Forest Insect Investigations, Bu-
reau of Entomology, U. S. Department oj Agriculture

Oneofthe worst pests of the native live oak (Quercus agrifolia) and the
introduced elms (Ulmus campestris and varieties) in California is the
carpenter worm. The trunks of many of the finest street and yard
trees are riddled by its large winding mines. The dirty brownish bor-
ings cover the bark and the ground at the bases of the trees and the
entire trunk takes on a very disagreeable appearance. As the work
continues year after year and the tree tries to heal over the wounds,
the bark becomes roughened and unhealthy looking and the tree ap-
parently is more susceptible to new attacks. Fortunately most of
the mining is done in the wood and for a number of years the health of
the tree appears to be little affected. In the wor!;t cases, however,
the tree is unable to overcome the repeated attacks and dies.

The writer has seen live oaks killed by this species at Palo Alto and
Santa Barbara and elms in San Jose. There are some heavily infested
trees at Los Gatos. Mr. R. D. Hartman observed the work to be com-
mon in the live oak in the Niles canyon in Alameda County and Mr.
C. M. Packard reports elms badly infested in Sacramento.

Besides the live oak and the elm, the California hosts of the carpen-
ter worm observed by the writer are the white oak (Q. lobata), the
willow (Salix lasiolepis) and probably the cottonwood (Populus tricho-
carpa). We have not found it in the black locust (Robinia) which was
the original host reported in the Eartern states. An attempted in-
troduction in the blue oak (Q. douglasit) failed. Childs (Month. Bul.
Calif. State Com. Hart., Vol. 111, p. 264) gives locust and carob as
;additional hosts.
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On September 14, 1917 a heavily infested live oak, fourteen inches
ni diameter and with a main trunk height below the branches of about
ten feet, was found in the grounds of the Forest Insect Laboratory at
La,S Gatos. Larvae, apparently from eggs laid in 1916, from three
fourths to one inch long were found in mines in the bark and on the out-
er surface of the wood, Larger larvae, apparently from several older
generations, from two and a half to three inches long were found in
mines which ran deep into the wood. Reddish borings were .::ommon
on the bark and on the ground at the base of the trunk. The infesta·
tion extended from the ground into the bases of the larger branches.

The tree offered such a good chance for life history work that a cage
was built around the "main trunk. This consisted of a light redwood
framework, three feet by three feet square and ten feet high, sixteen
mesh galvanized wire screen walls with a door in one side and a can-
vas top closely fitted about the trunk and the bases of the larger
branches.

That such a cage is well worth its cost is proven by the interesting
results obtained. In 1918 seven moths emerged and were captured.
Six were males and one a female. In 1919 nine emerged, five males
and four females and in 1920 thirty-four emerged, fifteen males and
nineteen females. Thi~ makes a total of fifty moths reared in the
cage during the three years. Twenty-five of these are males and twen-
ty-four females. Befides the moths reared in the cage nine males were
attracted to the cage from outRide trees. Five of these came in 1919
and four in 1920.

In 1918 the first emergence occured on May 21st, in both 1919 and
1920 it occured May 19th. The last emergence of the year occurred
June 12 in 1918, June 24 in 1919 and June 21, 1920. Nineteen of the
males were found in the cage during the forenoon hours and seven duro
ing the afternoon while fourteen of the females were found in the fore-
noon and ten in the afternoon. All of the males attracted from the
outside came in the afternoon.

It should be noted here that all of the moths that emerged in the
cage were taken out as soon as noticed so that there would be no chance
of reinfestation from them. The records therefore indicate that the
life cycle is at least three years. BJrings are still coming out of the
wood so the probabilities are that it is longer.

Methods of control for the 8arpenter worm in the West have been
recommended by several writers. Doten (Nev. Agric. Exp. Sta. Bul.
49, pp. 11,12) recommends cutting down and destroying all wormy
willows, poplars, cottonwoods and badly infested elms to save the bet-

 by guest on June 6, 2016
http://jee.oxfordjournals.org/

D
ow

nloaded from
 

http://jee.oxfordjournals.org/


August, '21] BURKE: CARPE:\'TER WOHM CO:\'THOL 371

ter elms. Slightly or moderately infested elms are to be treated by
cutting out and probing for the smaller larvae, probing for larger ones
and. injecting carbon bisulphide in the mines of those that can not be
reached by the former methods. Doane (Jour. Econ. Ent., Vol. 5,
p. 348) recommends the carbon bisulphide injectment treatment.
Childs (Month. Bul. Calif. State Com. Hort. Vol. 111, p. 264) also re-
commends the bisulphide treatment and the removal of unimportant
trees which harbor the pest.

The above mentioned methods are undoubtedly good and when
carefully and patiently applied will bring success. It is doubtful, how-
ever, if the average gardener or arboriculturist can follow up a heavy
infestation thoroughly enough to stop it. From a single elm stump
about twelve inches high and eighteen inches in diameter left in con-
trol work the writer took twenty-six larvae which varied from one inch
to two and a quarter inches in length and which appeared to belong
to at least four generations. Following up each mine of such a heavy
infestation in a large tree and either catching the worm or killing it by
fumigation is very tedious and takes considerable time and skill which
makes it expensive.

There is one splendid live oak in Los Gatos which is worth easily
$1500.00 to the property on which it stands. It is four feet in diam-
eter, had a main trunk height of about twelve feet, a total height of
fifty-five feet and a spread of sixty feet. The foliage is in almost per·
fect condition but the main trunk and the bases of the larger branches
are much scarred by the work of the carpenter worm. During the
past ten years the o"vnerhas spent about five hundred dollars for pro-
tection, yet the tree is still infested with several generations of worms.

The work of the insect was noticed first in this tree about ten years
ago. The trunk was heavily infested so a tree surgeon was employed.
He went carefully over it, cut offmost of the bark and so far as can be
determined did a very thorough job. For about four or five years
afterwards the tree appeared to be in very good condition and no in-
sect work was noticed. The trunk then became infested again and
the regular gardener was put to work on it. He consulted all of the
authorities he could find and was given the standard recommendations.
These he very faithfully tried to carry out but the tree still showed
signs of infestation so last spring he went over the trunk again, cutting
out worms and injecting carbon bisulphide and to complete the job
gave it a heavy coat of white wash and sprayed it during the first of
July with strong kerosene emulsion. The white wash made the over-
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looked old infestation and the new infestation much easier to locate,
but neither it nor the emulsion prevented egglaying or injured the
eggs after they were laid as there is considerable new brood in the bark
at the present time.

Cutting into the bark after the worms appears to make the tree more
attractive to the female when she is looking for a pla~e br her eggs.
The usual control therebre, while it may destroy all of the infesting
larvae, is apt to leave the tree in a specially attractive ~ondition for
succeeding generations. To overcome this diffi::ulty, to reduce the
Cust and to give better control for valuable trees, a new method has
been suggested by the writers experience with the cage mentioned in
the first p~ of this article.

Such a "knock down" cage with a light wooden frame work, gal-
vanized wire screen walls with a door in one fide ard a burlap or can-
vas top can be built for the average California tree at a total cost of
about :!b25.00. It should be put up about May 1st and kept up until
the last of July. It will catch all of the m 1ths that emerge from with-
in and will prevent the egglaying of those from without. As long as
the tree is infested and the moths emerge some one should visit the
tree at least once a day to catch and kill those that have emerged. As
they are moderately large and usually fly to the screen and remain
quiet they are easily seen apd captured.

Our records indicate that even where a tree is heavily infested it is
not often that males and females emerge the same day and that when
they do the males either are n·)t sexually mature or at least are not at-
tracted to the females fr9m their own tree. There is thus practically
no danger of reinfestation from within if the moths are taken once a
day.

As a tree that has been infested once remains attractive for some
time it should be caged every year for several years after all moths
have emerged from the trunk. Once a cage has been built it wi11last
for a number of years and might as well be used to protect the tree un.
til it wears out. The cost of putting it up, taking it down and caring
for it will be far smaller than the cost of any other method now known
for the control of a heavy infestation of the carpenter worm in large
valuable trees.
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